Introduction: In the United States, sigmoid volvulus is frequently seen in the elderly and neurologically impaired, driving a search for less invasive but effective treatments that may obviate the need for resection. This case study describes a novel technique for sigmoidopexy: a modified endoscopic approach for percutaneous endoscopic colostomy (PEC) tube placement in combination with laparoscopy for safety.
INTRODUCTION
Colonic volvulus is a type of malrotation in which a section of the colon twists around its mesenteric attachment site, resulting in bowel obstruction, ischemia, or both. The most common site of colonic volvulus is the sigmoid colon, accounting for 40 -60% of total volvulus occurrences in most series. 1, 2 Patients typically present with abdominal pain, vomiting, and a distended and tympanic abdomen. 3, 4 In the United States, volvulus is relatively rare, accounting for only 1.9% of bowel obstructions nationwide from 2002 through 2010. 5 However, several factors have been linked to higher rates of sigmoid volvulus, including redundant sigmoid, narrow mesenteric attachments, old age, and debilitating neurological disorders (such as Parkinson's disease), although the precise etiology for the latter 2 is unknown. 6 -10 Because many patients exhibit volvulus in conjunction with a history of constipation or intestinal pseudo-obstruction, colonic dysmotility has been suggested as an underlying cause of severe volvulus. 3, 6, 11 With sigmoid volvulus frequently seen in the elderly and neurologically impaired, it is not uncommon to pursue less invasive but effective techniques that may obviate the need for resection. The subject of this case study matches many of the above descriptors in that the patient was a bedridden and institutionalized 55-year-old man with a history of recurrent sigmoid volvulus. We describe a novel technique for sigmoidopexy: a modified endoscopic approach for placement of a PEC tube with a combined laparoscopic approach for safety.
CASE REPORT
A 55-year-old African-American man with a history of chronic constipation and recurrent sigmoid volvulus presented to the emergency department with increased abdominal distention, nausea, and vomiting. He had been admitted 2 months earlier for a bleeding duodenal ulcer and recurrent sigmoid volvulus that was decompressed with rigid proctoscopy and rectal tube placement by the Department of Gastrointestinal Medicine. His medical history was significant for a cerebrovascular accident, leaving the patient neurologically devastated, requiring institutionalization, as the patient was nonverbal and confined to bed. His surgical history was significant for tracheostomy, gastrostomy tube placement, and multiple episodes of endoscopic decompression of sigmoid volvulus.
On presentation, the patient's vital signs were stable. Significant physical examination findings were severe abdominal distention with tympany, tenderness to palpation without peritoneal signs, and a gastrostomy tube in place, draining bilious fluid. An abdominal radiograph demonstrated findings consistent with sigmoid volvulus with obstruction ( Figure 1A) . CT of the abdomen and pelvis demonstrated redundant and dilated sigmoid colon to the level of the descending colon, causing compression of the liver, gallbladder, stomach, and duodenum, but no free air or fluid to suggest perforation ( Figure 1B, 1C) .
The patient was admitted to the Department of Surgery and underwent emergent decompressive colonoscopy followed by placement of a rectal tube with successful reduction of the sigmoid volvulus. At this time extensive discussions took place with the family (as the patient was nonverbal) regarding more definitive treatment for recurrent sigmoid volvulus. The family adamantly refused any sort of bowel resection, and alternative treatments were therefore discussed.
On hospital day 2, the patient underwent laparoscopyassisted PEC tube placement for sigmoidopexy. Both the laparoscopic and endoscopic parts of the procedure were performed by a surgeon experienced in minimally invasive procedures with additional training in endoscopy. The use of laparoscopy enabled complete detorsion of the sigmoid colon at the initiation of the procedure and place- Figure 1 . A, Abdominal X-ray demonstrating a distal colon grossly distended with an appearance highly suggestive of a sigmoid volvulus with obstruction. B, C, CT abdomen/pelvis with findings of a redundant dilated sigmoid colon to the level of the descending colon, compressing adjacent structures including the liver, gallbladder, stomach, and duodenum. No free air or fluid to suggest perforation.
Laparoscopy-Assisted PEC Tubes: A Novel Treatment for Sigmoid Volvulus, Simmerman E et al. ment in correct anatomic position. Three PEC tubes were then placed for sigmoidopexy under direct laparoscopic visualization in addition to endoscopic visualization (Figures 2-5) . The tubes were placed by introduction of the endoscope with advancement to the level of the sigmoid colon where the first tube was to be placed. A point on the abdominal wall was selected, and a needle was introduced through the abdominal wall into the colon and the catheter over needle was passed into the colon. The endoscopist placed the snare through the channel of the endoscope into the colon, the looped guidewire was passed through the catheter into the colon and caught by the snare, which was then pulled out along with the endoscope and released by the snare. The PEC tube was then secured to the looped end of the guidewire, and the endoscope and tube were brought back through the abdominal wall by pulling on the guidewire, visualizing the internal bumper sitting against the colonic mucosa. The procedure was repeated 3 times for each tube placement in the sigmoid colon with direct extraluminal visualization to avoid undue tension or torsion of the colon or place- The patient had persistent symptoms of colonic dysmotility. However, as an added benefit of the procedure, the colon was able to be vented and irrigated via the 3 PEC tubes. Two years after surgery, the patient still had all PEC tubes in place without complication or recurrent volvulus.
DISCUSSION
Treatment for individuals with acute sigmoid volvulus but no evidence of ischemia or peritonitis starts with endoscopic detorsion. However, because of the relatively high rate of recurrence (with estimates as high as 60 -70%), the definitive treatment is bowel resection after colonic decompression. [12] [13] [14] Because of the invasive nature of the bowel resection procedure, other long-term treatments have been explored. In the case of our patient, the family refused any major operation that would require removal of internal organs for religious reasons. However, because of the history of recurrence, a long-term treatment was necessary. Therefore sigmoidopexy was performed, using 3 PEC tubes. PEC tubes were used for fixation instead of sutures, which have previously been shown to be ineffective for sigmoidopexy. 15 This case demonstrates the ability to successfully augment the purely endoscopic approach by using a laparoscope. This technique facilitated the correction of the volvulus and return of the redundant sigmoid colon back to its anatomic position and aided in protecting the percutaneous colostomy tube placement versus placement by use of endoscopy alone, which may cause other drastic complications associated with tension, torsion, or inadvertent placement through unintended structures. This procedure used several techniques that have not yet gained popularity. Use of the laparoscope was unusual, despite observations that instrumental perforation is a complication in more than 1% of endoscopic decompression cases. [15] [16] [17] [18] [19] Not only could the laparoscope reduce risk of complication during the decompression phase, its presence during PEC placement (combined with the endoscope) allowed for more informed movements both inside and outside of the bowel. The primary question is therefore whether the increased frequency of laparoscopy-related complications and complications associated with general anesthesia will outweigh the reduction in complications by affording better visualization and instrument control, a question that can only be answered in a much broader study. This procedure could also have a potential application in the setting of an intensive care unit with moderate sedation, given minimal the manipulation required with the laparoscope; however, from our limited experience we would still recommend performing the procedure in a controlled setting such as the operating room. The patient in this case demonstrated no adverse effects from the laparoscopy.
The placement of extra PEC tubes, in our case placing 3 tubes instead of 1 or 2 creates additional opportunities for complications, but may help to lower the rate of recurrence, which can be quite high when only 1 tube is used. 20 -23 In a study of an individual initially fitted with 2 tubes, recurrence was observed only after the removal of 1 tube and was not observed again after the tube was replaced. 24 Placement of 2 colostomy tubes creates an effective 3-point fixation, although successful sigmoidopexies have been performed in the past with 3 and even 4 tubes. 20, 25, 26 Because volvulus is often seen in conjunction with a damaged or stretched mesentery, reliance on the mesentery as an adequate point of fixation may be misguided. The use of 3 intraluminal tubes could therefore be most effective for long-term therapy. 15, 27 More longitudinal data are necessary to provide an accurate recurrence rate, and a much broader study is necessary to evaluate the incidence of complications. However, this case demonstrated the safety and feasibility of performing a sigmoidopexy, with a novel technique: laparoscopy-assisted PEC tube placement with 3-tube fixation. (Figure 6 ). Laparoscopy-Assisted PEC Tubes: A Novel Treatment for Sigmoid Volvulus, Simmerman E et al.
